After decades of autarky, China opened its economy to foreign investors in the late 1970s and early 1980s. This paper examines the impact of the resulting outsourcing of production from Hong Kong to China on Hong Kong's labor market as a quasi-natural experiment to study the impact of globalization and outsourcing on relative wages of less-skilled workers. We document that the relative demand for skilled workers in Hong Kong increased sharply at exactly the same time outsourcing to China began to increase in the early 1980s. We show that rapid skill upgrading within detailed industries in the manufacturing sector accounts for most of the growth in the relative demand for skilled workers, but played a much less important role in the non-manufacturing sector. Using several measures of outsourcing to China, we show that the rate of skill upgrading has been greater in industries that have seen a greater degree of outsourcing to China. These measures of outsourcing account for 45 to 60 percent of the shift in the relative demand for skilled workers. * We are grateful to
Introduction
From the late 1940s when the Communist regime took over in China until the late 1970s, there were few trade and investment links between Hong Kong and the Chinese mainland. This changed dramatically when China opened its economy to foreign investors in the late 1970s and early 1980s by establishing a number of export processing zones located primarily in the Guangdong Province in Southern China. Due to their geographical proximity to and cultural ties with the Guangdong Province (most people in Hong Kong trace their roots to the Guangdong Province), Hong Kong entrepreneurs were the first to take advantage of these policy reforms by shifting their manufacturing activities from Hong Kong to the mainland of China. Since China was relatively abundant in low-skilled workers, the jobs that were relocated to China were primarily those that were intensive in low-skilled jobs (such as basic assembly) while the skilledworker intensive jobs (such as marketing, design, sales, and distribution) were kept in Hong Kong. It therefore is natural to expect that the outsourcing of production from Hong Kong to China had an adverse effect on wages of less-skilled workers in Hong Kong. A simple measure of the magnitude of the relocation of the less-skilled parts of the production process is the amount of re-exports through Hong Kong of Chinese origin ( Figure 1 ). The great majority of these re-exports are manufactured in the Guangdong Province in plants owned and operated by firms in Hong Kong. This figure clearly shows that re-exports of Chinese origin were insignificant in the 1970s, but started to increase in the early 1980s and sharply increased after 1986. In contrast, the importance of domestic exports declined over the same time period. Since the introduction of economic reforms had a large effect on foreign investment in China and because Hong Kong is small relative to China, it is reasonable to expect that the relocation of production to China had a large effect on relative wages in Hong Kong. In fact, Figure 2 shows that by one standard measure of relative wages --returns to education -income distribution began to widen at roughly the same time that outsourcing to China took off in the early 1980s.
Our objective in this paper is to examine how outsourcing to China may have been responsible for the growing income disparities in Hong Kong. More generally, our goal is to use Hong Kong as a quasi-natural experiment to study the impact of globalization and relocation of production on relative wages of less-skilled workers, and thus contribute to the hotly contested debate over the impact of trade and globalization on income distribution in the industrial countries, particularly in the US. While many people believe that increased trade with developing countries was responsible for the growing income disparties in the US, many trade economists have argued that a trade explanation is inadequate because most of the decline in the relative demand for lessskilled workers appears to be due to relative demand shifts within industries, and not between industries.
1 According to this argument, the shift in the relative demand for lessskilled workers within industries can not be due to import competition from the StolperSamuelson theorem, because if import competition reduces the relative wage of unskilled workers, then all industries should substitute towards unskilled workers. 2 Thus, both the shift away from unskilled workers and their reduced relative wage must be due to another cause, and many people have argued that this cause is most likely skill-biased technological change.
To resuscitate a trade-based explanation, Feenstra and Hanson (1996) Therefore, a decomposition of shifts in relative demand into shifts between and within industries does not allow us to distinguish between biased-technological change and international trade as explanations of the adverse trends for unskilled workers.
However, there is conflicting evidence over whether the magnitude of outsourcing is sufficient to account for the relative demand shifts in the US. 3 A possible reason for this is that the sheer size of the US economy makes it very difficult to isolate the effect of outsourcing from that of other forces such as deunionization and skill-biased technical change. On the other hand, we may learn more the impact of outsourcing from examining an economy such as Hong Kong where there has been a large relocation of the less-skilled parts of the production process to Southern China due to economic reforms in China. Since these reforms were due to political forces within China and clearly exogenous to Hong Kong's economy, we can be reasonably certain that outsourcing to China was not an endogenous response to forces originating in Hong Kong.
Our analysis proceeds in the following manner. We begin by presenting several measures of outsourcing from Hong Kong to China and show that all these measures indicate that outsourcing to China accelerated in the 1980s. We then turn to an analysis of aggregate changes in relative quantities and wages of workers by education and skill from 1976 to 1996 and show that there were strong and persistent relative demand shifts favoring educated and skilled workers since the early 1980s. After sketching a simple theoretical model to show how outsourcing of the less-skilled parts of the production process can result in skill-upgrading within individual sectors, we turn to a decomposition of the relative demand shifts favoring skilled workers into between and within industry relative demand shifts. We find that rapid skill upgrading within detailed industries accounts for most of the growth in the relative demand for skilled workers in the manufacturing industries. In contrast we find that the relocation of labor from less skilled intensive sectors to more skilled intensive sectors for a much larger share of the shift in the relative demand for skilled workers in the service sector. We argue that this provides suggestive evidence that outsourcing, and not economy-wide forces of skilledworker biased technical change (SBTC), is responsible for the relative demand shifts in the manufacturing sector.
To directly assess whether the relative demand shifts within specific industries in the manufacturing sector is due to outsourcing, we turn to a cross-sectional analysis to isolate the contribution of outsourcing from that of other economic forces. Using two measures of outsourcing, we show that the relative wage of skilled workers and the rate of skill effect of outsourcing, Feenstra and Hanson (1999) find that outsourcing explains 15-40 percent of the change in relative wages in the US.
upgrading have been greater in industries that have seen a greater degree of outsourcing to China. This result is robust to controls for other factors such as capital accumulation and world-wide rates of skilled-biased technical change that can also potentially explain the relative demand shifts in Hong Kong. Since our measures of outsourcing can account for about 45% to 60% of the relative demand shifts in the manufacturing sector, we conclude that the outsourcing of low-skilled jobs to China had a significant adverse effect on less-skilled workers in Hong Kong since the early 1980s.
Trends in Outsourcing and Relative Demand for Skilled Workers
As an example of the outsourcing of manufacturing from Hong Kong to China due to economic reforms in China, consider the experience of a typical Hong Kong company, the Liton Company. 4 Liton, an original equipment manufacturer (OEM) of audio-visual equipment, opened an assembly plant in Shenzhen (across the border from Hong Kong) in 1985. While the assembly jobs were shifted to this new plant, Liton maintained its headquarter services in Hong Kong. Liton's workers in Hong Kong focused on procuring contracts, designing and manufacturing the prototypes, and marketing and distributing the finished products. For example, when Liton obtained a contract for 10,000 stereos, its engineers in Hong Kong designed the product based on the customer's specifications. In addition, before manufacturing the stereos in the Shenzhen factory, Liton produced a first batch of 1,500 stereos in its Hong Kong plant to standardize and remove the kinks in the production process. Finally, after the stereos were produced by Liton's factory in Shenzhen, they were exported to the final customers through Hong Kong's port.
There is no perfect way to measure the extent of the shift in manufacturing activities exemplified by the experience of the Liton Company. The narrowest definition of outsourcing is the quantity of intermediate inputs purchased by a multinational from its foreign subsidiaries (Lawrence, 1994 and Slaughter, 2000) . Berman, Bound, and Griliches (1994) define outsourcing slightly more broadly to include all intermediate inputs purchased from abroad, not just those purchased by multinationals from their foreign subsidiaries. Feenstra and Hanson (1996) define outsourcing even more broadly to include goods produced from offshore assembly plants and purchased from subcontractors. Finally, starting in 1989, Hong Kong's Census and Statistics Department began to collect data on trade related to outsourcing activities by firms in Hong Kong. 5 In this paper, we present three different measures of the extent of outsourcing to China. As previously mentioned, since most of the goods produced by Hong Kong's firms in China are re-exported through Hong Kong, one way to measure the extent of outsourcing is by the quantity of re-exports of Chinese origin (Figure 1 ). It is possible that the large increase in Chinese re-exports is due to an increased use of Hong Kong as a hub for international freight, and is not related to outsourcing from Hong Kong.
However, figure 1 shows that the share of non-Chinese re-exports through Hong Kong has remained roughly unchanged since the 1970s, which suggests that the growing importance of Chinese re-exports is related to outsourcing to China and not to an increased use of Hong Kong as a transshipment center. figure 3 ).
On the other hand, the amount of Chinese re-exports understates the extent of outsourcing since it does not include goods produced by Hong Kong owned companies in
China that are not re-exported through Hong Kong. This figure will also understate the amount of outsourcing if the goods produced in China by Hong Kong firms are not classified as re-exports but are imported into Hong Kong and used as intermediate inputs.
To address this problem, Feenstra and Hanson (1996) shows that outsourcing from the US increased at an average rate of 0.43 percentage points a year in the 1980s. Using a similar definition of outsourcing, Table 1 shows that outsourcing from Hong Kong increased at an average rate of 4.6 percentage points a year from 1986 to 1996, which is more than ten times larger than that in the US.
There are two possible limitation of this second measure of outsourcing. First, the increase in Chinese imports may be due to the growing importance of imports and trade in Hong Kong's economy, and not related to the relocation of production to China.
However, figure 4 shows that the share of imports (relative to Hong Kong's GDP) from countries other than China has actually gradually declined over the last two decades, while the share of Chinese imports has increased dramatically over the same time period.
A second limitation of using Chinese imports to measure outsourcing is that Chinese Turning to the labor market, there is some suggestive evidence that the relocation of low-skilled jobs to China has resulted in a large increase in the relative demand for skilled workers in Hong Kong. As previously mentioned, the returns to education in Hong Kong has steadily increased since 1981 (see Figure 2) , which is roughly the same time that outsourcing to China began to increase. Kong's British educational system) relative to that of non-high school educated workers.
We use this classification rather than the standard breakdown into college and non college-educated workers since college-educated workers account for less than 10 percent of the workforce in Hong Kong. In addition, since the only classification of skill in the widely used US Census of Manufactures is production and non-production workers, we also presents the relative employment and wages of non-production workers relative to that of production workers in Hong Kong (in Panel B in Table 3 ). This alternative classification of skilled and unskilled workers allows us to compare the extent of relative demand shifts in Hong Kong with estimates from the US.
Using either definition of skill, we see that the relative employment of skilled workers has increased steadily since 1976. However, this increase was accompanied by a fall in the relative wage for skilled workers from 1976 to 1981, and a sharp increase over the next fifteen years. This suggests that there were persistent relative demand shifts favoring skilled workers since the early 1980s. For example, a simple calculation indicates that the wage-bill share of non-production workers increased at an average rate of 2.5 percentage points a year from 1981 to 1996, which is almost seven times larger than the increase in the US over a similar time period. 8 While the remarkable correlation between the timing of the increase in outsourcing and the shift in the relative demand for skilled workers is suggestive, we need to turn to a more systematic analysis to show that these two trends are in fact related. Before doing so however, the next section lays out a simple model that illustrates the effect of outsourcing to China on the relative demand for skilled workers in Hong Kong.
A Model of Outsourcing and Relative Labor Demand Shifts
In this section, we sketch a simple model that illustrates the effects of economic reforms in China and outsourcing on relative wages in Hong Kong. 9 The model is adapted from Kumar's (1998) two-country extension of Dixit and Grossman's (1982) model of multi-stage production. 10 In this model, there are two small countries, Hong
Kong (h) and China (c) that produce two final goods, food and machines. These two final goods are traded freely with the rest of the world.
In both economies, there are three factors of production, skilled labor, unskilled labor, and land. We assume that relative factor endowments are sufficiently different such that factor price equalization does not hold. In addition, we will assume that relative factor endowments are such that the relative wage of skilled workers in Hong Kong is lower than that in China. This is sensible, since the relative number of unskilled workers in China is larger than that in Hong Kong.
Food is produced with a constant returns technology from unskilled labor and land. that the relative skilled labor requirement is increasing in z, so the downstream parts of the production process are the unskilled labor intensive parts of the production process and the upstream parts of the production process are intensive in skilled labor:
Thus, intermediate inputs with a high z are skilled labor intensive goods and inputs with a low z are unskilled-labor intensive goods. With this production function, the minimum unit cost of producing each intermediate input is the sum of the wage of skilled workers multiplied by the unit skilled labor requirement and the unskilled worker wage multiplied by the unskilled labor requirement, divided the level of Hicks-neutral productivity: 
In equilibrium, the most unskilled labor intensive inputs (z < z*) are produced in China and most skilled labor intensive inputs (z > z*) are produced in Hong Kong.
We view China's economic opening either as a movement (from inside) toward the production possibility frontier or as an expansion of the production frontier. Thus, we model China's economic reform as an exogenous Hicks-neutral shift in China's technology. A simple comparative statistics exercise shows that an improvement in China's technology increases z*, which means that China will produce a larger range of intermediate inputs. 12 We can also see this in Figure 5 as a downward shift in the locus of minimum unit costs for China, or a downward shift in CC. This can be thought of as increased outsourcing to China. Hong Kong sheds the most unskilled labor intensive of its manufacturing stages, so its manufacturing sector becomes more skill intensive. Thus, the relative demand for skilled workers increases in Hong Kong. Meanwhile, as China expands the number of intermediate inputs it produces, the new inputs are more skill intensive than the average of the inputs it previously produced, so the relative demand for skilled labor also rises in China.
Decomposition of Relative Demand Shifts
The model we have sketched out indicates that outsourcing to China will result in skill upgrading within each manufacturing industry in Hong Kong. To assess whether within-industry skill-upgrading does in fact account for the increase in the aggregate demand for skilled workers since the 1980s, we turn to a decomposition of the change in the skilled-worker share of the wage bill and employment in the manufacturing sector into within-industry relative demand shifts and shifts due to the reallocation of labor between industries of different skill intensities. A standard decomposition of the change in the aggregate share of payments (or employment) of skilled workers into a term reflecting the reallocation of labor across industries and another term reflecting changes in the employment share of skilled workers within industries is as follows:
where k indexes industries, E jkt is the employment of group j in industry k in year t as a share of aggregate employment in year t, E kt is total employment in industry k in year t, γ jkt ≡E jkt /E kt is group j's share of employment in industry k in year t, E kt is the average total employment in industry k, and γ jk is group j's average share of employment in industry k. The first term ( Based on this accounting framework, Table 4 presents a decomposition of the increase in the share of non-production workers in total employment and wage-bill into between and within industry shifts. As previously mentioned, the employment and wagebill share of non-production workers in the manufacturing sector sharply accelerated in the 1980s. Table 4 shows that most of this relative demand shift can be explained by within-industry demand shifts. The rate of within-industry skill upgrading was particularly high between 1986 and 1996; the relative employment of non-production workers grew at a annual rate of 2.75 percentage points between 1986 and 1996, which is more than eight times the rate at which it increased from 1976 to 1981. Table 5 presents the same decomposition using an alternative definition of skill. Specifically, we define a skilled worker as someone who has attained at least high school education (known as OLevel education in Hong Kong's British educational system). This decomposition yields the similar result that within-industry demand shifts accounts for the bulk of the relative demand shift in the manufacturing sector
It is important to note, however, that this decomposition does not distinguish between outsourcing and skilled-biased technological change as competing explanations for the relative wage trends in Hong Kong since skill-biased technical change will also result in skill-upgrading within detailed industries. However, since outsourcing will largely result in skill-upgrading within the manufacturing sector whereas economy-wide forces of SBTC will result in skill-upgrading throughout the entire economy, we can compare the importance of within-industry shifts in the manufacturing sector with that in the non-manufacturing sector to discriminate between outsourcing and SBTC-based explanations. In the US, for example, there is a large body of evidence that withinindustry relative demand shifts play as large a role in the non-manufacturing sector as in the manufacturing sector.
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In Hong Kong, however, in sharp contrast to the manufacturing sector, betweenindustry shifts account for a significant share of the relative demand shift in the service sector (see Tables 4 and 5 ). The between-industry shifts in the non-manufacturing sector for the 1981-1986 and 1986-1996 time periods are larger than the within-industry shifts.
Therefore, since SBTC should have resulted in the same rate of skill upgrading in the non-manufacturing sector as in the manufacturing sector, this provides some suggestive evidence that SBTC is not responsible for the relative demand shifts in the manufacturing sector. In addition, since the between-industry shifts in the non-manufacturing sector is due to an increase in the relative size of the service industries that are inputs in the production, financing, and distribution of manufactured goods, there is reason to believe that the between-industry relative demand shifts in the non-manufacturing are due to the same process of outsourcing to China. In sum, the dominant role of within-industry shifts in the manufacturing sector and of between-industry shifts in the non-manufacturing sector provide support for an outsourcing-based story.
Outsourcing and Within-Industry Skill-Upgrading
We have shown that the sharp relative demand shifts in the manufacturing sector in Hong Kong since the early 1980s is largely due to relative demand shifts within specific industries. This section turns to cross-industry regressions to assess whether the extent of skill upgrading has been higher in industries that have seen a greater degree of outsourcing to China. There are two sources of variation in outsourcing that we use to identify its effect on the labor market. First, outsourcing has increased across most industries since the early 1980s due to the introduction of economic reforms in China.
Since these reforms were exogenous to Hong Kong's economy, the increase in outsourcing over time can plausibly be regarded as exogenous. In addition, there are also differences across industries in the increase in outsourcing over time. For example, the share of imports from China in the food and beverages sector increased from 0.43 in 1976 to 0.47 in 1996 while the share of imports from China in the apparel sector increased from 0.027 to 0.695 over the same time period (see Table 1 ). The difference in the extent of outsourcing between these two sectors is clearly due to technological differences between these sectors; processed food and beverages are largely nontradables while it is much easier to relocate apparel production.
The estimating equations used in our analysis is based on Feenstra and Hanson's (1996) adaptation of Berman, Bound, and Griliches' (1994) regression framework. This equation is based on a model in which capital is treated as a quasi-fixed factor and skilled and unskilled labor are the variable cost factors.
14 If the cost function for each industry is translog and production exhibits constant returns to scale, then cost minimization yields a standard equation for the share of skilled workers in total employment. After differencing this factor share equation to remove industry fixed-effects, we get the following expression: The equation we actually estimate adds an output term to account for cyclical differences to which the two types of labor are quasi-fixed factors. We also drop the relative wage variable since its variation across industries may not be exogenous but rather due to skill differences. The summary statistics for variables we use in our regression analysis are presented in Table 6 . The first two rows show that the wage-bill share of skilled workers increased dramatically in the 1980s. We use two measures of outsourcing in our regressions --the share of imports from China as a fraction of domestic inputs plus imports from China, and the share of inputs imported from China as a fraction of total intermediate inputs. Both measures indicate a sharp increase in outsourcing since the mid-1980s. Finally, it is worth mentioning that the data in the table
indicates that the value-added in the manufacturing sector has fallen since the early 1980s, reflecting the relocation of industrial production to China. Table 7 presents estimates of the relationship between changes in outsourcing, based on our first measure, and changes in the wage-bill share of non-production workers. In most of the regressions, outsourcing appears to be significantly and positively correlated with within-industry skill upgrading. Columns (1) and (2) show that outsourcing accounts for 21 (0.13 x 4.8 / 2.96) percent of within-industry skill upgrading between 1986 and 1996. 15 The effect of outsourcing is even higher once we leave out the timeperiod controls since outsourcing has trended upwards for most industries in Hong Kong.
The point estimates of the outsourcing coefficients in columns (4) and (5) indicate that outsourcing accounts for roughly 57 (0.35 x 4.8 / 2.96) percent of within-industry skill upgrading. Table 8 presents similar estimates using our second measure of outsourcing, namely the share of inputs imported from China as a fraction of total intermediate inputs. The coefficient estimates of outsourcing are higher than those obtained in Table 7 , and are statistically significant. Columns (1) and (2) suggest that outsourcing accounts for about 48 (0.35 x 4.8 / 2.96) percent of within-industry skill upgrading. The second measure of outsourcing can explain more of the skill-upgrading variation because it is a more direct estimate of the extent to which Hong Kong manufacturing industries relocated to China Table 9 presents similar estimates using the change in the wage-bill share of highschool educated workers as the measure of the change in the demand for skilled workers and the share of Chinese imports as a fraction of domestic shipments as the measure of outsourcing. The estimated coefficient of the outsourcing variable across the different specifications presented in Table 9 is remarkably consistent, and provides further evidence that within-industry relative demand shifts is due to outsourcing. Table 10 presents the estimates using the share of inputs imported from China as a fraction of total intermediate inputs to measure the extent of outsourcing. The results are generally similar across the different specifications; the point estimates in columns (1) and (2) indicate that outsourcing accounts for about 46 to 52 percent of within-industry skill upgrading between 1986 and 1996.
It is also important to note that the effect of capital intensity is typically negative and not significant across the different specifications presented in four preceding tables. As a further check that the relative demand shift in the manufacturing sector is not due to SBTC, we also include an industry specific measure of worldwide SBTC on the right hand side of our estimating equation. 16 Since Hong Kong is an open economy, it is not unreasonable to think that worldwide rates of SBTC are a reasonable measure of the rate of SBTC in Hong Kong. The regression estimates after including these estimates of worldwide SBTC are presented in Table 11 . As can be seen, there is little relationship between worldwide rates of SBTC and skill upgrading in Hong Kong, while the effect of outsourcing remain statistically significant and similar to the estimates reported in Table   7 (where worldwide rates of SBTC is not an independent variable).
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Outsourcing and Returns to Education and Skill
One limitation of the estimates presented in the previous section is that we are limited by our particular definition of skilled and unskilled workers. This section presents an alternative method to assess the extent to which outsourcing is responsible for relative demand shifts in Hong Kong's labor market by examining whether returns to skill have increased in sectors that have seen a greater degree of outsourcing. This 16 These estimates are taken from Appendix 2 in Berman, Bound, and Machin (1998 procedure allows us to assess the effect of outsourcing across the entire distribution of skill. In a labor market with no adjustment costs, the returns to skill should be the same across all sectors. However, most workers have sector specific skills that limits their ability to move across sectors. 18 Therefore, in response to a relative labor demand shock (such as outsourcing to China), there would be differences in the returns to skills across different sectors since workers can not easily move between sectors. To measure the extent to which outsourcing has affected the returns to skill, we estimate several wage regressions in we add in an additional variable that interacts our first measure of outsourcing with different measures of skill.
We start by examining the impact of outsourcing on returns to education in Hong
Kong. The first two columns in Table 12 present estimates of the returns to education from standard wage regressions. A comparison of the estimates in these two columns indicates that the estimated return to education does not change once a control for outsourcing is introduced. The third column introduces a variable interacting years of education and our measure of outsourcing. The coefficient on this variable is positive and highly significant, which suggests that the returns to education have increased by more in industries that have seen a greater degree of outsourcing. Since the average share of imports from China increased by roughly 50 percentage points from 1976 to 1996 (see Table 1 ), the point estimates from the model in column 3 indicate that outsourcing accounts for a 2.25 percentage point increase in the returns to education over this time period. This is roughly 42 percent of the 5.4 percentage increase in the returns to education in Hong Kong over this time period.
The next set of estimates examine whether the relative wage of non-production workers is affected by the extent of outsourcing (Table 13 ). The first two columns indicate that without controlling for education, the wage of nonproduction workers is roughly 50 percent higher than that of production workers. 19 The next set of estimates (Column 3) presents the estimates of the effect of outsourcing on relative wages of nonproduction workers. Again, taking a 50 percentage point increase in outsourcing as 18 There is a large literature that documents the importance of sector and firm specific human capital. See, for example, Topel (1990) , Ruhm (1991) , and Jacobson, LaLonde and Sullivan (1993) . 19 The estimates presented in first column of Table 8 shows that the relative wage of nonproduction workers fall by roughly one-half once controls for education are introduced.
our baseline, the coefficients in Column 3 indicate that outsourcing has increased the relative wage of nonproduction workers by 15 percent over the last two decades.
Conclusion
This paper documents the extent of outsourcing from Hong Kong into China and the aggregate trends in relative wages and employment of skilled workers in Hong Kong over the last two decades. We find evidence of strong and persistent relative demand shifts favoring skilled workers in Hong Kong since the early 1980s, which is when outsourcing to China started to take off. In addition, we find that these relative demand shifts have been stronger in industries that have seen a greater degree of outsourcing to
China. Finally, we find strong evidence that the returns to education and the relative wage of nonproduction workers have increased by more in the industries that have shifted a larger share of their production to China.
While these relative wage trends could have been due to SBTC, we find several pieces of evidence against this explanation. First, we find that a dominant role of withinindustry relative demand shifts largely in the manufacturing sector whereas the reallocation of labor between sectors of different skill intensities plays the dominant role in the non-manufacturing sector. Second, we find that industry-specific measures of worldwide rates of SBTC and growth in capital/output ratios are largely unrelated to the rate of skill-upgrading within each industry. We take these two pieces of evidence as support for our story that outsourcing and not SBTC was responsible for the sharp increase in the relative demand for skilled workers in Hong Kong since the early 1980s.
Appendix A: A Model of Outsourcing in Manufacturing
In each economy, there are two industries, food (F) and machines (M), and three factors of production, skilled labor (L s ), unskilled labor (L u ), and land (T). . Each unit of input z is produced with a u (z) units of unskilled labor and a s (z) units of skilled labor. We will arrange the intermediate inputs such that the ratio a s (z)/a u (z) is increasing in z. This ordering places the unskilled-labor intensive intermediate inputs at the upstream end and the skilled-labor intensive inputs at the downstream end.
The Leontief production function for each intermediate input is given by:
where L u (z) and L s (z) are the total units of unskilled and skilled labor used to produce intermediate input z. A i measures the level of technology in the two economies, Hong Kong and China (i = h, c) . The technological gap between the two countries is assumed to be neutral across all the intermediate inputs. For simplicity, we will normalize A h as one. With these inputs, machines are costlessly assembled (in either country) according to following production function.
In addition to the technological differences, relative factor endowment of the two economies also differs between the two economies. We denote their endowments of unskilled labor, skilled labor, and land by (again for i=h, c). We assume that the technologies and relative factor endowments are sufficiently different so that factor prices are not equalized. Since China is relatively abundant in unskilled workers, it is reasonable to assume that relative wages of skilled workers are lower in Hong Kong than in China.
With this production function, the minimum cost of producing one unit of input x(z) in country i is:
The dividing production stage, z*, is determined by the stage at which the unit cost of producing the given input is the same in both countries, or: 
=
All the inputs z>z* are produced in Hong Kong and the inputs z<z* are produced in China. In other words, the high relative skilled-wage country (China) specializes in producing the unskilled labor intensive inputs, and the low relative skilled-wage country (Hong Kong) specializes in producing the skilled labor intensive inputs.
The price of machines can be found by adding the unit cost for each input: 
Using food as the numeraire, the relative price of machines is p. We assume that the two economies have the same production function for food; hence, their unit cost functions are: 
Since China and Hong Kong are small relative to world markets, they take world prices as given.
Finally, national income in the two economies is the sum of payments to the three factors of production:
Equations (4)- (16) determines the equilibrium factor prices and the marginal stage of production z*.
We assume that economic reforms in China can be represented as an increase in A c . Hence, we want to study how relative output and factor prices and the marginal stage in the machinery sector changes when A c increases. By taking the log differential of the above equations, we get the following system of equations that solve for 
The definitions of the variables in equations (17)-(22) are as follows:
θ is the cost share of factor j (j=s, u) in sector k (k=M, F) in country i (i=h, c).
λ is the share of the unskilled labor allocated to sector k (k=M, F) in country i (i=h, c).
is the elasticity of demand for unskilled labor in the food sector in country i ( f σ is the elasticity of factor substitution in the food sector).
is the share of value added in Hong Kong in a machine and 1-ν is the share of value added in China. (Remember that α s is the ratio of the marginal to the average cost share of skilled workers in the manufacturing sector.)
The change in the real wage of unskilled workers in China is given by rearranging equation (17) (again, remember that α is the ratio of the marginal to the average factor cost share).
We are now ready to derive an expression for the change in the relative wage of skilled workers. Again, by solving equations (20)- (22) . Therefore, the relative wage of skilled workers in Hong Kong increases due to productivity growth in the manufacturing sector in China.
We use the 1% sub-samples of the Hong Kong Censuses from 1976 , 1981 , 1986 to measure the wage and employment of production and non-production workers, and of senior high-school educated and non-senior high school educated workers. We classify workers with the following occupations as non-production workers: manager, professional, technician, sales worker, and clerical worker, and workers with the following occupations as production workers: craft worker, operators, service worker and agricultural labor. We also converted the educational classifications in the Hong Kong Census into years of education using the typical number of years necessary to complete a given level of education.
We restrict the sample to employed people between the ages of 20 and 65, and take the monthly income of main employment as the wage. The data on total intermediate inputs, investment, and value-added for each sector are taken from the annual issues of the Report on the Annual Survey of Industrial Production. We use a perpetual inventory method to construct measures of capital stock and assume that the initial level of the capital stock (in 1976) is equal to ten times the amount of investment in the year. We grouped the industries from the population censuses of 1976, 1981, 1986, 1991, and 1996 and the Annual Survey of Industrial Production into 12 sectors. The cross-walk between the industry classifications in the different censuses and the Annual Survey of Industrial Production is available from the authors. The non-manufacturing sectors in the population censuses were grouped into 13 sectors defined consistently through the five census years. 1976, 1981, 1986, 1991, and 1996 . See appendix for further details. 1976, 1981, 1986, 1991, and 1996 based on 12 industries in the manufacturing sector and 13 industries in the non-manufacturing sector. Note: Outsourcing is defined as imports from China as a fraction of the sum of domestic shipments and imports from China. Sample consists of 34,071 observations on workers in the manufacturing industry from 1976, 1981, 1986, 1991, and 1996 . Other covariates (not reported) are a sex dummy, a quadratic function in potential experience, and time period dummies. Standard errors (in parentheses) are robust to correlation within industries. Note: Outsourcing is defined as imports from China as a fraction of sum of domestic shipments and imports from China. Sample consists of 34,071 observations on workers in the manufacturing industry from 1976, 1981, 1986, 1991, and 1996 . Other covariates (not reported) include a sex dummy, a quadratic in potential experience, and time period dummies. Standard errors (in parentheses) are robust to correlation within industries. 60 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 fraction of GDP Re-exports of Chinese Origin Domestic Exports Non-Chinese Re-exports 1992 1993 1994 1995 1996 1997 Re-exports of Chinese origin Imports from China 7 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 fraction of GDP Chinese Imports Non-Chinese Imports 
